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(54) TiUe: REMEDY OR PREVENTIVE FOR LOW TURNOVER BONE DISEASES 

^ ^Jlill''^'^'' I' •V"*^"^"' to provide a remedy or a preventive for low turnover bone diseases which contains spherical active 
^ carbon as the acdve ingredient. As examples of the low turnover bone diseases, renal osteodystrophy caused by low tS^erln bone 

1^ »«!«tt»=F±i=fcMt««uBfiK.t&, fc^uM*. mmm^v(DW%^mmm&%%\f%zt%%%^^^ * 
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LL^o frlB^J^jStti^Olft^tt, O. O 1 '-2mm-efc-5C<!:*<»$L<. O. 
05'>'2mm-efc§C<!:;&<*y»$L<. O. O 5 ~ 1 mm-efc* C t 
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2002-30878 5#^A^«(ZiEiEa)^J^*£tt|ifef-otNrSilB-r-5„ 

1 1-29277 0#^^$grcSB«Oi«}^JS14JSil(A, »^ L < (iilg 0 . 
0 5-2mm. <l:y»*L<f*0. 1 - 1 mm<Di*J^S'tt^-eifc<So 
L<l*it||®«;&<5 0 0~2 0 0 0m^/g. <fc y »^ L < (* 7 O 0 - 1 500 
m^/g(Di*J^Jg14^-^fe^„ ^/.^ »*L<(4|ffl?Li|iSl 00-7 5000:1-. 
>y7.hP-A(DSRgtM/,<0. OI-^lmL/g. J:y»*L<fiO. 05-^0. 

8mL/g<z)^j^jgtt^-eas^o tcfc. ±ua>itmMm\t. ^w^^mmm^mm. 
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;:aS(ciingftSifieLTaibL. ?fetNT% litjS-r-5Ci:lZcfcyf#^Ci:*<T-#-5o m 
-1 1 0 0°C(D;'gST?tT*5;K'5o 

^fAmtf^^m^onH^fSitmit. aS;6<»*L<f±0. 05-2mm, J:y 
»*L<l*0. 1-1 mm. Jtaffi®;b<»*L<(i5 0 0~2 0 0 0m2/g. 
<fey»*L< 1*7 0 0-1 5 0 0m^/g. SBft#g 1 0 O - 7 5 0 O 0;t->^ 

Hi <Z>^5*(*. «IJ^(*. s^^BSS 1 - 7 6#i^ffi 3 9 1 7 8 0 6 

■^B^$iS) &i;«f#g|BS5 4-8 9 O 1 0^^/]^^ (*@4$l*||4 7 6 1 2 8 

mmtz^ y^iSib Lfc^. ^S14liaar|3-e e o o - 1 o o o'c-cDSJticjnjlftiii 

filcLr^^bL. 7KlRmS?fflSl4»-e8 5 0-'1 000»C(D;SJt-e|B£jSt-'5 
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mLtznmm^^. (2) mitJSLiSy^xitm7bmm^mLtzmm7S^i^tj:if=b^ 
mr^ztii^x^^o zHi^<D9^m^mrzt<ox^^^mfs^mit. m^<D:B 

tji^o tiim<D:E)mtf^:j^m^<Dmmf^ftmzT:y^=^7mm^mLtz7Sitmt 
LT(*. «f#^BS5 6-5 3 1 3^^j^n i^mm^m^ ? e i 2 s 4^^mm) iz 

J^JS1*KtLrf*lIgA<0. 05'-2mm. »$L<(*0. 1 ~ 1 mm. tta® 
mA<5 0 0-2 0 0 0m^/g. L < 7 O O - 1 SOOm^/g, $|B?L^S 
1 0 0-7 5 0007(->yXKP-Aa>^|^a*<0. 01~1mL/g. p HA^ 

6-8 a>i*j^jstta ^m^-r^ztii^x^^o 
mnomimmt it. mm^^t.-mitmm^xm^mti&m^nu ^zt ^m^ 
L. mmmtLxit. ummm. Mitmm5Lit^%.fji^^mi^^zLtt}<x^^o 
^fz. mytmrntit. ^^izMLx:^f&i^tj:mmnxm}^^fskm^mji'?zt^ 

"frH^om-^isx^mi^xmm-r^zti^^xt^o 

W!Ua>mt9&mit. »^L<(iK^#:tftO. 5~2 5#»96^ J:yiT^L< 

*L<(*4oo~6oo''ca)jgjt-eff*^n§o iriEtojiTcfiiSfi. »*L<f47 
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LXit. i^F^BSe 2-11611 (*®i^i^^S|4 68 1 76 4-^B^$fflS) 

l=iB® CD^J^JStt^ If Z i: /)<r* # § o 

^<kSt;/X(*il7c^2iS/)^a5$tLfc^}^JS14^i:Lrfi, iSSA<0. 0 5-2 
mm. »^L<(iO. 1 1 mm. tk^®IIA<5 O 0 ^ 2 O O O m*/ g . »^ 
L< 1*7 0 0-1 5 0 0m*/g. «Bfl.i*£g 1 O 0~ 7 5 O O 07|-i/^fX h □- 
d^a)^mmt<0. O 1 ~ 1 mL/gr-fc*^}KS14mA<»*Lt>o 

2002-30878 5^ii^a[|C|EmcDE|cJ^S14J^(i, iSSA<0. O 1 ~ 
ImmT'fcy. BET.^|Cj:y^i6f>*LSa:^®m;{)<7 OOm^/gJil±-efcy, 
«B7LiIS2 0-1 5 0 00 nma>fiB?L§||*<0. O 4m L/gja±T?0. 10m 
L/g5fe^-e^y. ^K1<feS*<0. 30~1. 2 Ome q/g-r?$)y. 
^ii^O. 2 0-0. 7 0me q/gr'fe€)^JKjS14mT'fe-5o f#Pjg2 0 0 2-3 

08 7 8 5^i.^$gfcfB«ca)i*j^jstt^(i. #^isBBa)jifflfl,§s^^-r-5o -rtjit? 

«B?LES20-1 5000nmC0«17L^mA<0. O 4 m L/ g Jai±r 0 . 1 
OmL/g5(53|-efe^„ ^fc. :^|IWI=fcL^Ttt, :^ffiS1tSA<0. 2 0-1. 
OOme q/gT?fc^^JKJSttJ8S (^IS|2 O 0 2 - 2 9 3 9 0 6^XJi^M2 0 
02-2 9 3 90 7##^) ^^fi^ffl-T-S ^ <b: *<T*^ 

-::^r. m^nmW- 1 1-29277 0-^^|R(zi3tBa>^J^5S14jSfe(i. |IB?L5|£S| 
1 00-7 5 000:*->y;^hP-A<D^Bi§|| (•r^tt^l^. iaifl.SS2 0-1 
5 O O O n m<7)S8lfl,§m) )5<0. l-lmL/gT'fc^o ^Hfr?^ 2 O 0 2 - 3 O 8 
7 8 5-^^$8<Z)lBaiCj:tL(*. ^ffl7LitS2 0-1 5 0 O O n m<DiSil?LSW$0. 
04mL/gJil±r-0. 1 OmL/g5feiS(Cill^f ^<t. ^ttl^Hrfc^ i8 -T 

i?f=*f"r'5l»^f#14/><:t^JC<£Tr*, ^}KSttjSfea)J!ifflfl.ItS2 O - 1 5 0 0 0 

<omi&^n(D^mm. (u) jc^t^^it (t/u) . r^c*?*,. ^^iR^^;{,<a^ 
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mm) a>i&mm. (Tb) (Da-Y^^-a imt&mn) oi&mm (ua) izt^-r 

A = T b/U a 

fey. U a(d:a-T5^— tf<7)ia3&g-^aF,^) 
ic ck o T pfii-r -5 c i: ;b<-e ^ -5 o 

i^ga 2002-308785 #^i5lC|2tga)^fK jSttiSfel*. «B?LEg 2 0-1 
5 000nm(D$ffl?L§«*<0. O 4 m L/ g |Jl±-Cf 0 . 1 O m L / g *i||0!)igffl 

rtr-gtLfcS#?i!R^¥$^L. fria«Bfl.#s/)<o. o 5mL/g]ii±-i?o. 10 

i^gB 2002-30878 5#^«|ClEiE(Z)^Ji^Sttmi*. iISA<0. O 1 ~ 
1 mmr-fei,, itgli. »^L<l*0. 02~0. SmmVib^o UiS. :$:Bm 
»T? rESA<D I -Dur-fc^J tL^a^3Kl*. J IS K 1 47 4JCl^i:r 

2002-30878 5^^i^ij|Z|Etg(D^J^Jg14^li. B E T^felCcfc y ^ 
«)f>*l*lta®^ (lUT rsSAj t^Wt^r^ZtiJ^^^) ;b<7 00m2/gia 
±T?fc*o SSAA<7 OOm^/g J:y/Jx^LM^}^JS'|4mT?(i> m^mm<D^M 
ttigj!)<<g<5fe'S0X'»$L<npt^ SSAI*. *f^L<(*8 OOm'^/gJil±-e 

SSAI*. 2 5 00m^/gfelT-Cfc^ZtA<»*Ll^„ 
mz. 2002-30878 5-^^A^$SICl5iE<^^ff$JS14MT*(*. Wtl^O) 
^ililclCfc^,^T. :^^ttS;!)<0. 30-1. 2 Om e q/gT'fey > 
0. 20-0. 7 0meq/g-e&*o ■^fig^(0^fiei::fcL>rs :^KitSA<0. 
30~1. 2 0m« q/g-ea&y, ^^^i^SA^O. 20-0. 70meq/g 
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1ff^L<tJils„ •^mmommiZ^l^X. ±^i^^ltO. 30-1. OOmeq/ 
gT*fc*Ci:*<»*L<. ±J£S14SttO. 30-0. 6 Om e q/gT-fe-SC 

ti)m^Li\ ^o-^m&omf^it. ±mi±mij<o. so-i. zomeq/g 

±ik&^mti<0. 2 0-0. 7 0meq/g. x / — ;H47KMS*< 0 . 2 0- 
0. 7 Ome q/g. &u:*jl.7H^Sx;USA<0. 1 5 m e q / g ]slT(D}5BilCfc 
y. jao±Kl!feS (a) ^^ifiSttS (b) t(DJ± (a/b) A<0. 4 0-2. 

(b) t:7x/-;H47KKS (c) <i:*;u-t-:^i^;i.S 
(d) C (b + c) -d] *<0. 6 O Ja±r'fc-5 C t LINo 

2002-30878 5#'^ffi|CiB«(7)^J^j514JSU*, ^J^tf. felTO):^ 
ic J: o TSiig-r C /i<T? ^ *o 

'^iz^ 7 0-1 so'fetOlftTK^a-e. m^<Otf^:^^m,mi;^^mnTlZ'^WijtnL 
<5^9iE (^J^l#. cja-e. 8 00—1 O O 0°Ca);ajgT?5il 

zoLxmi^titz^n^mmn^n^. m^x. mm-^mmo. i-sovo 

1% (»^L<li1-30 vo 1%, !^fZ»^L<l*3-20 V o 1%) <0|?ffl 
SIT. 300-800*»C (»*L<{*3 2 0-6 0 0''C) (Di^fkXmMmL. 
M(3 8 0 0-1 200'C (»*L<»i8 0 0-1 OOO^C) a>;gJtT. ^mitft 

**x#fflmTr'»nfftj5jSfc<fe^ji5cfiis$ r^i c ^ jcck y , ^^gg 2002-30 
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^!Kd 1 o - 5 o mmu(Dmmt>m^ l i^o 

*<»*Lt^p ^mitmmikmxn^xt,i:<^ ^t^M-^m^^iimmzm^-r^^ 
oyjmz^^xt^i^o 

jjcfc, ^*n»j(z>&(t:A:-9--fx (■r^i:^*>, «b?l^s) (d^ih^ji*. ^m. m?ii^. 
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^fflLNT s L < f±^;a*^e, 3 0 0°C*T?(D;MJe-eiHb«iaf «5 ztiz^y}. 

^mitwitLxit. m^in^s wtmax (o^) . fe^iMi^^**^ (o^) 

2002-30878 5#^«iiciama>i$}^jgi4M*<W-r-5«-#ittM. "T 

4-^*.. w-mn^m. tt^mm. mni^m. ±mi^&. kit 

( 1 ) w-i^m'f-^ 

^MfSii.mz'Di^x J IS K 14 7 ^izmcxumi^mmm^i^mr^o 

tcDX^A^t). «*llll37K¥$l$5lt^r3^^<Z)^'r.Sx€>l>a>egB^ (mm) 

(2) it^aa 

3I^SSEffi^a)**XlR^JilC<fc^Jta®ll»J^SI «5IJ^(*. MI CROMER I 
T I CSttS rp I ow Sorb II 2 3 00J ) ^fflLxr. ^J^JSttJ^ 

un(Dii7.t&iis.t:mmL. bet 05*1= j: y itaffiii^tt^-r ztt<x^^, 

unizmm^^^^it^o ^iz. m^'s^mi^izm-ro ^lo^ttmr^m^mun 
ii^i^^ULx < ^^mm^mmmmm^ms^xm^L. (v) t-r^o 

v„= 1/ (v • (1 -x) ) 

^mi^xmi^mm^miztiif^. mmf&miz^^^ Mm imiE.:hx^o. 3) 
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(3) 7KlglEA/^IC<J:^$i9?t$9 

*ffi/-KP>>/— ^— «5IJ^I*. M I CROMER I T I CSl±i!| TaUTOP 

ORE 9 20 0J ) ^mi^xmnnm^m^t^zttj<x-^^o umx&^m 
mm^^^unm^izxH. 2. ei p a&LTo&tixao^mmnr^o ^xi^ 

S.Xr^ (gSli*=4 1 4MPa) „ Z<Dt^<DE.^tJK$Si<OE.\S.t<Dmm 

^^^i>^T<o^nm^^mi^xnf^fs^mun<Dmjimm^m^m^r^o 

M^^lZlts «B?LltSl 5//mlCffi^-r'5JE:tl (0. 07MPa) A^t>gi^l± 
ti (4 1 4MPa : S^7LIIS 3 n m*g^) ^T'lcmj^JSItMiSt^^lCJEA^+lfrTK 

m<Dwm^m^r^o m=iimm(DM.mt. cd) a)Rfgfj^(D39Bfl,(C7Kffi$iE 
* (p) r-iEA-r^^^. 7Ki!ia>a®3s*$ rrj tL^ ^mtmn^tomM 

-7rDrcos0 = ;r (D/2) ^-P 

7!)<j5Eya:oo fife or 

D= (-4 r c o s 0) /P 

mtomf^n^A 30JSi:L. lE:*]P$MPa<!:L. ^ Lr$IB?LiEaD^// mT? 
^*L^ TIBxC : 

D= 1 . 2 7/P 

l=<fcyBE*Pi:$ffl?LitSDa>g|^$^«)^„ :*:f§BJIcfcl-J-5$fflfLitS2 0-1 5 

000 nma)^ffl(©$ffl?L#a<!:li, 7XiSI±AI±0. 07MPaANb63. 5MP 

a ^rMcjEA$tLfc7Kiisa)tt:«(c4a^-r-5o 
(4) ±m.^m 

O. 0 5^^(DN aOH}tjK5 0mL4'rc, 2 0 O >i i/imTlCt»i* Lf=^ 
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(5) ±^StiS 

O. O sm^CDHC I Jg^aS OmL«ti(Z. 2 O 0 ^ S/ilUTI^t^?* Lfc^if^ 

mmmm y>itmmf&^'&(of^mjnt^mizmmvib^o mummm^&tLx 
Its m^it. unmrnttw^^iz^if^mm^^m. ^^i^it. mmmmv<o'^ 

^<nt>HXl^^o *B^$^B#lcfet^T. rigft|HI5]$E#j tit. •t}^figA<iE« J: y 

ftm (■g'ftpiiHiiE) m&m^tis ^^±<Dmmiziii^Lxwmmtmmzmm^ 

ttmm^^izt'fmt ^zt<Dx ^^m-^oma^^it^^^] tmz. uftmm^^ 
izmm-t%m^<Dmm<oy^m^it^m<ii^mis:^nL mm. iT^L<itmm.mm 

«cic«fcy. S4-a$isi:igMLTt,j;i^ ^s^4■tt^m^^tmmlz^^fx'n 
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:^^z;^$ffll^§cttT?^*o mm. mm. y.itm^mtLxmi^^m-^it. w 
Pixyba)m^m=Fizmm i^ti^zt f}<^mv & ^ , fsi^mmm^o^mfs^t^o 

^^^^^izt^r^mmi^m<onm^n5zt<Dx^^=t<Dx&itnmizm^^ 

3 -;uxi*/1-^;uT g t'fc .fe § ^ II l^ttic J; y atg^SS^^ $ -fr^ c i: * 
I*, h$«ij(ctt^i:. ?«l!S7t?;U^>T?. TSiO.I-lng/mL. T4:1- 
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lOOng/dL (*f*L<tt. T3 : 0. 3-0. Sng/mL. T4 : lO-SOng/dL) TJfcy. glj^tfe 
l|g/-t?;uqE>-e. ±mm.tLX. O-'lOOOpg/mU »*L<IiO-150pg/mL (ELISA,^ 

T3 : 0. 1~lng/mL. T4 : 1~100ng/dL L < Its T3 : 0. 3- 

0.8ng/mL. T4 : 10-'30ng/dL) "efcy. lJ?iKI!i/-t^;u^>T% i^Saxii-ettJ^l 
T (0~1000pg/mL) -e. »*L<(*0-150pg/mL (ELISAJi(CJ:-S) (clNHt'T-So 

^-;U:^H2^|!ilg (4*) ] ^aOmg/Kg.BWS-^-r-So ^:5^LnT% ^^T. :^^mth 

Ls itJfil<DgW-r?TOIilit&t;SSIM$5-0a)||^^^ffllNr«^^. 
(SIGMAttSi) 2500Unit/mL$jaTL. ihifli^fTdo 
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«]glSPtft^;^lla>^j!i&gpitt'&4SI510iimi|iaG)lfiS^tt#lc.^or*^ 

JlSf o 

[^>>3^^-;u : :*:B:*:Mli (1*) ] $50mg/Kg. BW^-^L. m 

Wt:mmPHzmL. ^~'>«J> (GIBUCOttia) -iSJiAL. lfiSt««$ 

^l^^-r^o ^7^;M^i!i^2~6iieic. Cr. bun, CrSfJSfi. Ccr, 
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(5/6Nx<baiB-r^) . ^WmU2RXS:^Wm±m (3/4Nx) . XliaWflS^SP 
(1/2NX) ttj:^^olz^m-r^Ztil)m^Ll\ 

^i^m^i^2^8mm. ^ic4~6mmia^ic. nm^mtt^r^(otm^n,K 
^'V^fi^Mwi^^m^mthLfzmm (tptx) . fc-stM*. jgitiiLrL>)Ej:ixiji 

PT x-s h ami*$ffl(,\^(D*<*f^Ll\ 
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